Pitavastatin induces PON1 expression through p44/42 mitogen-activated protein kinase signaling cascade in Huh7 cells.
It has been shown that 3-hydroxy-3-methylglutaryl coenzyme A reductase inhibitors have pleiotropic effects and that human serum paraoxonase (PON1) inhibits the oxidative modification of low-density lipoprotein. We investigated the effects of pitavastatin on PON1 gene promoter activity and PON1 protein expression through the activation of mitogen-activated protein (MAP) kinase signaling cascades in cultured Huh7 cells. Both PON1 gene promoter activity and PON1 protein expression were elevated by pitavastatin stimulation. Pitavastatin phosphorylated p44/42 MAP kinase. The effects of pitavastatin on PON1 promoter activity and PON1 protein expression were attenuated by PD98059. The cotransfection of Sp1 expression vector increased PON1 promoter activity, and mithramycin suppressed pitavastatin-enhanced PON1 promoter activity. The latter activity was attenuated by cotransfection with the expression vector of sterol regulatory element-binding protein-2 (SREBP-2) with mutated p44/42 MAP kinase specific phosphorylation sites. Pitavastatin increased the Sp1-PON1 DNA complex and this effect was attenuated by PD98059. These observations suggest that pitavastatin phosphorylates p44/42 MAP kinase and then activates the transcription of PON1 gene and increases the PON1 protein expression in Huh7 cells. Furthermore, we speculate that pitavastatin affects both the phosphorylation of SREBP-2 and the Sp1 binding to PON1 DNA through the activation of p44/42 MAP kinase signaling cascade.